that may, in turn, drive dorsal root reflexes and an ac-
shows of DRG Neurons an example of GluR1 and peripherin staining. Examples Histological sections were prepared from postnatal rat of cells labeled for GluR1 (double arrowhead), peripherin DRGs to test for expression of AMPA receptor subunits (arrowhead), and for both (arrow) are indicated. As has GluR1 and GluR2/3. There is evidence for a little expresbeen reported for adult DRG by Sato et al. (1993) , some sion of GluR4 in DRGs, and this may be mainly in satellite of the small neurons are immunopositive for GluR1 in cells (Sato et al., 1993; Tachibana et al., 1994) . Therefore the postnatal ganglion. Some of these are double lawe did not test for the presence of GluR4 in our studies.
beled with peripherin. While staining for GluR2/3 is more To correlate AMPA receptor subunit expression with widespread than for GluR1, a smaller percentage of neunociceptor subpopulations, sections were double larons show costaining of GluR2/3 with peripherin (Figure beled with antibodies to GluR1 or GluR2/3 and periph-1B). Specifically, 50% Ϯ 4% of the GluR1-positive DRG erin or IB4. Peripherin is an intermediate filament protein neurons were also positive for peripherin, whereas only that is expressed by small diameter DRG neurons, many 22% Ϯ 4% of GluR2/3-positive neurons were costained of which express substance P and/or CGRP (Goldstein for peripherin. Examples of double labeling of DRG with et al., 1991, 1996) ). Under these peripherin and IB4 labeling reveal subpopulations of conditions, response to kainate application is mediated nociceptors in DRG, these colocalization studies indiby AMPA receptors expressed on DRG cell bodies. Each cate that some of the neurons immunopositive for GluR1 neuron was also tested for sensitivity to capsaicin as a or GluR2/3 are nociceptive sensory neurons. Among physiological assay of whether the neuron under study nociceptors, GluR expression overlaps more with perwas a capsaicin-sensitive nociceptor. ipherin-positive neurons than with IB4-positive neurons. Figure 2B shows the results recorded from two DRG In addition, most neurons with the brightest staining for neurons acutely dissociated from a P4 rat DRG. Figure  GluR subunit Figure 3A) . The slow-conducting compound action potentials were strongly deAnother possible explanation for the lack of functional AMPA receptors on acutely prepared DRG neurons is pressed by capsaicin (data not shown) and assumed to be predominantly mediated by slower C and possibly enzymatic disabling of the AMPA receptors. We tested if the trypsin used in the acute dissociation procedure A␦ fibers. In five of five acutely prepared dorsal roots tested, 10 was causing receptors to disappear from the surface of cell bodies by mechanically dissociating thin slices of M kainate caused an immediate and profound depression (67% Ϯ 2%) of the slow-fiber compound action DRGs ‫001-57ف(‬ m thickness). When we looked for neurons showing AMPA receptor-mediated Ca 2ϩ repotential amplitude with minimal effect on the faster component ( Figure 3A) . In five of five separate dorsal sponses, we obtained a similar low percentage of less than 1% responsive neurons under these conditions roots tested, pretreatment with 3 M SYM 2081, the rapidly desensitizing agonist for the kainate receptor, (over 200 neurons tested in 3 preparations).
completely prevented the depressant action of kainate ( Figure 3B ). Figure 3C ). An explanation for the low numbers of neurons expressing functional AMPA receptors on their cell bodies comWe extended these studies using another pharmacological approach for receptor identification. Higher conpared to those with immunocytochemical evidence of AMPA receptor subunit expression is that functional centrations of SYM 2081 have been shown to activate AMPA receptors in a nondesensitizing response with an AMPA receptors may be highly localized to a cellular compartment separate from the cell body. Therefore, EC 50 of 325 M (Zhou, et al., 1997). We tested 300 M press AMPA receptor subunits. Some portion of presynbut that work did not distinguish between AMPA and aptic inhibition of glutamate release in lamina II, of PAD, kainate receptors (Russo et al., 2000) .
In our experiments, we have been able to show that and of dorsal root potentials is mediated by AMPA re- depressed. The average traces were obtained by averaging five consecutive events. The percent depression was calculated using L1 and S4 roots and then the spinal cord sections were hemisected sagittally using a razor blade. After recovery in oxygenated Krebs average traces and was defined as following: for at least 1 hr at room temperature, the tissues or isolated roots % depression ϭ were placed in a submersion-type recording chamber and superfused continuously with the Krebs solution at 23ЊC-25ЊC.
(EPSC peak,control Ϫ EPSC peak,kainate ) ϫ 100/EPSC peak,control . For compound action potential recording, dorsal roots of S1-S4 with DRG attached were transferred to a recording chamber (see All of the averaged data in this paper are expressed as mean Ϯ SE. 
